Shuttling nuclear transport receptors mediate nucleocytoplasmic traffic through nuclear pore complexes (NPCs). Importin b, the best studied receptor, is also a key regulator of cell cycle events from mitotic spindle assembly to nuclear envelope fusion and NPC assembly. Now, Lau, Delmar et al. show that a second import receptor, transportin, regulates the same set of mitotic assembly events, including spindle assembly. Both transportin and importin b are seen to negatively regulate the earliest known step in NPC assembly, the seeding of chromatin with the critical proteins ELYS and the Nup107-160 complex. Indeed, the two import receptors bind directly to the C-terminus of ELYS. Rotem, Gruber, Shorer et al. focus on the chromatin seeding step and its regulation by importin b. Importin b is shown to form a high molecular weight complex with both ELYS and Nup107-160, preventing them from binding chromatin. Seeding sites consisting of ELYS and the Nup107-160 complex are formed along the topmost ridges of the chromatin landscape and can be visualized by immunolabeling and high-resolution scanning electron microscopy. Patricia Melloy, Shu Shen, Erin White, and Mark D. Rose Yeast cells never break down their nuclear envelopes. After cells mate, the two nuclei must move together and fuse (karyogamy) to form the diploid nucleus. Like mitochondria, nuclei are surrounded by two membranes, the inner and outer nuclear envelopes, both of which must fuse correctly. Previously, the authors showed that nuclear envelope fusion occurs in two steps, with outer membrane fusion preceding inner membrane fusion. Using electron tomography and live cell studies, the authors have examined the roles of different karyogamy genes and find that they block at different steps of fusion. Mutation of an outer nuclear envelope protein, Prm3p, blocked prior to initiation of outer membrane fusion. Mutation of an integral membrane protein, Kar5p, blocked dilation of the initial fusion pore. Finally, mutations in the lumenal HSP70 chaperone Kar2p and its co-chaperone Kar8p blocked inner membrane fusion. Thus the proteins mediate different steps in the pathway of nuclear fusion, consistent with their locations. n
